polarity of the amino acid chain is influential in the induced membrane permeability of these peptides. In addition, these in-vitro studies imply the existence of a factor or a combination of factors aside from strictly membrane sterol content that determines the specificity of these antimicrobial peptides for fungal cells in-vivo. Importantly, the results of this study imply that the relative spatial position of the amino acids in histatin 5 is critical for the antifungal activity. Yale University, New Haven, CT, USA. The pH-(Low) Insertion Peptide (pHLIP) has potential as a tumor-targeting drug carrier. At neutral pH, pHLIP has affinity for the surface of a lipid bilayer, whereas under slightly acidic conditions (e.g. pH~6) pHLIP inserts into the membrane, forming a transmembrane helix. Since many solid tumors are more acidic than healthy tissues, pHLIP may be used to translocate chemotherapeutic agents selectively into cancer cells. Knowledge of the exact location of pHLIP insertion in cells can guide the rational design of delivery constructs. We envision two scenarios for pHLIP insertion in cells: First, pHLIP may directly insert into the plasmamembrane; alternatively, cells may internalize pHLIP molecules via endocytosis, and subsequently pHLIP may insert into the endosomal membrane. In this study, several fluorescently self-quenched pHLIP constructs were synthesized to visualize to what extend these two scenarios are occurring in cells at pH 7.3 and 6.2. In these self-quenched pHLIP constructs, a rhodamine dye (TAMRA or Alexa Fluor 568) is attached to a C-terminal Lys residue, with the quencher QSY-9 conjugated to an adjacent Cys via a cleavable disulfide linker (or a stable thio-ether bond). Upon insertion, pHLIP would translocate its C-terminus into the cell cytoplasm, where cleavage of the disulfide linkage and release of the quencher QSY9 can take place. In turn, the pHLIP construct would become more fluorescent.
1222-Pos Board B114
Phospholipase A2 Activity and Substrate Specificity of Bothrops Asper and Crotalus Durissus Cumanensis Snake Venom Collected from the Guajira Region of Colombia Andres M. Tibabuzo-Perdomo, Hector J. Ocampo, Barbara H. Zimmermann, Chad Leidy. Universidad de los Andes, Bogota, Colombia. Phospholipase A2 (PLA2) is a versatile enzyme present in all organisms that hydrolyzes the sn-2 ester bond of phospholipids resulting in the formation of lysophospholipids and free fatty acids. PLA2 found in snake venom is responsible for multiple systemic effects such as neurotoxicity, myotoxicity, and hemolysis. We measure the specificities of PLA2 in whole venom samples towards different phospholipids. This study provides a first look at the biophysical characteristics of venoms isolated from Colombia. Crude venom samples were taken from Bothrops asper and Crotalus durissus cumanensis in the Guajira region of Colombia. The venom was lyophilized until used. Vesicles composed of the non-hydrolyzable 1,2-di-O-octadecyl-sn-glycero-3-phosphocholine (DEthPC) carrying calcein at a self-quenching concentration (50mM) were used as reporter vesicles, and target vesicles (substrate) made from DMPG, DMPC, POPE or sphingomyelin (SM) were used for measuring snake venom specificity. All measurements were performed in a pc1 Fluorometer (ISS, Urbana, IL) between 20 C and 60 C with and without calcium (30 mM). In the presence of calcium both venoms have similar catalytic action with C. durissus being slightly higher than B. asper. In the absence of calcium B. asper showed the highest activity indicating differences in the intrinsic calcium levels in both venoms. Overall B. asper showed the lowest lagtime for all assays. No calcein release was observed for SM. DMPG was the only one that presented activity at all temperatures suggesting that both venoms have strong affinity towards negatively charged membranes. Both snake venoms showed activity in DMPC only in the presence of extrinsic calcium and only at 24 C, where liquid-crystalline/gel phase coexistence is present, suggesting that the presence of membrane defects plays an important role in the initiation of catalysis.
1223-Pos Board B115
Identification and Characterization of the Glycan Binding Site of Vibrio Cholerae Cytolysin Swastik De, Rich Olson. Wesleyan University, Middletown, CT, USA. Vibrio cholerae cytolysin (VCC) is a pore-forming toxin secreted by the Vibrio cholera O1 El Tor strain. VCC is hypothesized to perform an important function by lysing immune cells and thereby protecting the bacteria from host defenses. VCC consists of multiple domains including two possible carbohydratebinding lectin domains (b-prism and b-trefoil) . Recently it has been found that the b-prism domain binds to both mono and oligosaccharides, but interacts with highest affinity to glycans found on eukaryotic cell membranes. Crystal structures exist for VCC in water-soluble and membrane assembled forms, but the precise molecular mechanism by which VCC recognizes carbohydrates is still not well understood. Here we show that the Asp 617 residue in the b-prism domain plays an important role in both monosaccharide and cell surface glycan binding. Site directed mutagenesis of the Asp 617 to alanine resulted in a~80-fold decrease in monosaccharide binding activity and a~280-fold decrease in cell-surface glycan binding activity. Furthermore, the Asp 617 mutant displayed a decline in hemolytic activity compared to wild type VCC when incubated with rabbit red blood cells. We also show that both monosaccharides and purified cell surface glycans can compete with VCC and cause a dose dependent lag in the half-life of rabbit blood hemolysis. These results indicate that the VCC interacts with glycans on target cell membranes and Asp 617 is involved in this binding process. Having more insight into the molecular mechanism and residues involved in sugar recognition may enable the development of sugar-based therapies against VCC and other pore-forming toxins. Acidification of the endosome interior induces a series of conformational changes in diphtheria toxin T-domain ultimately resulting in its membrane insertion and translocation of its N-terminus with the attached catalytic domain into the cytoplasm. Previously, we have used a combination of various computational and experimental approaches to characterize the first step of this complex pathway, namely the formation of the membrane-competent state. Here we extend this study to investigate how this refolded state interacts with surfaces of lipid bilayers in preparation for transmembrane insertion. We present the results of multiple microsecond coarse-grained molecular dynamics simulations of the T-domain performed in the presence of the lipid bilayers of various compositions. The MARTINI force-field was used in our simulations. Binding of the protein to the membrane was improved as the anionic content of the mixed POPG:POPC bilayer increases. We have identified two preferred surfaces on the T-domain structure that are likely to participate in the early stages of membrane binding. The first surface is comprised of residues in the loops of helices TH2-3, TH8-9 and helix TH5. The second preferred surface of contact contains residues of the N-terminal (helices TH1-4) and those located in the loop between TH7-8. The experimental results corroborate these observations. Detailed atomistic MD simulations are presented to estimate free energy of the protein-lipid association to further validate our models. Supported by NIH GM069783 1225-Pos Board B117 Membrane Interactions of the Alzheimer's Disease Ab42 Peptide and a Soluble Ab42 Fusion Protein Daniel K. Weber, Marc-Antoine Sani, Frances Separovic, John D. Gehman. University of Melbourne, Melbourne VIC, Australia. The 42-residue amyloid-beta (Ab42) peptide is a primary constituent of the neuritic plaques diagnostic of Alzheimer's disease, but its exact role in the disease remains unclear. Growing evidence supports that small, soluble oligomers of Ab42 are responsible for neurodegeneration, perhaps through disruptive membrane interactions. However, the notorious propensity of the peptide to aggregate causes such interactions to be elusive to most studies. We have biosynthetically produced a highly soluble fusion construct, in high-yields (>100 mg/ L of culture), from which native human Ab42 can be cleaved and purified. Perturbations of phospholipid bilayers by the fusion construct are compared to Ab42 peptide alone using differential scanning calorimetry and by 31P and 2H solid-state NMR measurements. Preliminary structural characterization is performed using circular dichroism and solution NMR on uniformly 15N, 13C-enriched protein. Monday, February 4, 2013 
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